The conditions used for thermal and pressure bonding of the two-layer PMMA fluidic chips were assessed and optimised. Varying experimental conditions were assessed as initial bonding using just heat resulted in a sealed chip with a weak bond that could be pried apart by hand. Bonding conditions tested included temperature and time with a set vacuum before altering vacuum pressure once the optimum temperature and time had been assessed, results are summarised in table S1.
Following bonding at each condition the batches of chips were checked for leakage between the channel and capping layer and the optically clear windows. Leakage was assessed initially at 3ml per minute before a higher flow rate of 12ml per min was used over a one-hour period. 3 of 3  3 of 3  2  145  20  200  3 of 3  3 of 3  3  145  40  200  3 of 3  3 of 3  4  145  60  200  3 of 3  3 of 3  5  155  10  200  3 The optimum temperature and time chosen was 165 o C for 20 minutes at the set pressure of 200 mBar. These conditions were selected as no leaks were recorded for the batch tested. The time of 20 minutes was chosen as this was the shortest time recorded without leakage occurring. No leakage was seen when chips were bonded for 40 and 60 minutes at 165 o C however the longer time lengthens the bonding process and there is more potential for channel deformation.
Once a set time and temperature had been chosen a number of batches were further tested with increasing vacuum at 100, 200, 400, 600 and 800 mBar. 200 mBar was chosen as it was the lowest vacuum that sealed a chip without any failures. The lowest successful pressure was chosen as it was least likely to cause deformation of the channels once the PMMA reached transition temperatures.
Optical profilometry was used to generate 3D maps of the surfaces from which channel widths and depths could be measured before and after bonding. Optical profiles were taken at the target regions shown in figure S2 and results presented in figure S3 . Figure S3 shows a high correlation at the target regions for channel depth and height. These results are presented in table 2 and 3 of the main text. Figure S2 shows the experimental setup designed to assess the strength of the chip layer bonding wherein each face of the thermally bonded chip was fixed to an aluminium plate using a twopart epoxy adhesive (araldite® rapid). The aluminium plates were attached to the instrument and the force and the stress applied to attempt to separate the fluidic layers was measured. Figure S3 : Channel layout and the target areas used for characterisation of the channels in the channel layer of the Fluidic chip. 1) Sample and reagent inlet where sample and reagent merge after intake onto the chip, 2) initial portion of the serpentine mixing region where the sample and reagent mix on chip prior to measurement, 3) waste outlet channel through which sample and reagent are flushed after analysis and 4) optical channel for colorimetric detection of the sample/reagent mixture. These regions are imaged in figure S3 and transects shown in red are graphed alongside.
Figure S2: Experimental setup for bond strength testing with two-layer chip fixed between two clamps used to apply tension; Left: rendering of the test rig with the upper (A) and lower (B) clamps; Middle: Photo of the test rig in position prior to pull-apart testing; Right: Chip after pull-apart test showing channel layer (A) and capping layer (B).
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Figure S4: Optical Profile images of channel layer target areas (see figure S2) before bonding with transects showing channel width and depth of the (1) Merging Point, (2) Mixing Channel, (3) Waste Outlet, (4) Optical Channel.
